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(HE] BY RKIBRABEINTARERBR AT HE% T FAwSA+iniE R#E(MTHFR) A B
C667T.A1298C 4.5 B F AL 5 B2 & A B & R B (MTRR) 2 B A66G 1o 5 2 AL RR IR B W £ 4,
% ﬂﬁﬁ@%ﬁ%%ﬁkﬂﬁ%%7BM@%ﬁﬁ#ﬁ%ﬁ%ﬁﬁq%mDE%&LK%%&&DNA%
A, KB Tagman-MGB # Ri# 47 MTHFR #= MTRR A B % A0, F#EirmLesnit o, &R MTH-
FR AR C677T #= A1298C M1 & HE T AEH R FHIAL(D'=1.0,r"=0.803); %4 MTHFR C677T %A K
S AMILE, ZF ARG FEL(P>0.05) ;@B A-F F4a4 MTHFR C677T 2 B 2 A5 Baiti, £ 5%
H it 3 &L (P<<0.05); MTHFR & B & 5 F = #) Logistic 2 # % & C677T 425 TT & OR(95%CI) A4
5.73(2.05,16.00), & HAAE X TRABARSIREF WA AL AL F4XH, MTHFR A B
CO7TTT A B AT =R AW R H %,
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Study on the relationship of genetic polymorphisms of folic metabolic enzymes and
adverse pregnancy outcomes in Tibetan women in Changdu Tibet"
YANG Xiaoli' \ZHENG Xiaohua' .GAO Yulan' ,PENG Jiaqiong® ,SILANG Yongzong' .LIU Xinyu'"
(1. Changdu People’s Hospital of Tibet Autonomous Region ,Changdu s Tibet 854000 ,China ;
2. Chongqing Three Gorges Central Hospital ,Chongging 404100, China ;
3. Chinese PLA 324 Hospital ,Chongqing 400000, China)

[ Abstract ]  Objective ~ To investigate the polymorphisms of methylenetetrahydrofolate reductase
(MTHFR) genes C667T,A1298C locus and methionine synthase reductase (MTRR) genes A66G locus in Ti-
betan reproductive age women,and the association between the polymorphisms and adverse pregnancy out-
come. Methods A total of 718 pregnant Tibetan women in Changdu People's Hospital were selected for the
extraction of DNA samples from oral mucosal epithelial cells. The polymorphisms of MTHFR and MTRR
genes were detected by Tagman-MGB technique, and relevant statistical analysis was performed. Results
There was complete linkage disequilibrium between MTHFR C677T and A1298C (D'=1.0,r>=0. 803);
there was no significant difference in MTHFR C677T gene polymorphism between the two groups (P >
0. 05) ;Compared with the control group, MTHFR C677T gene polymorphism in preterm women in the case
group was significantly different (P <T0. 05). The Logistic analysis of MTHFR genotype and preterm birth
showed that OR (95%CI) of C677T TT type was 5. 73(2. 05,16. 00). Conclusion The folate metabolism gene
polymorphism in Tibetan women is significantly associated with the occurrence of preterm birth, MTHFR
C677T genotype is a risk factor for preterm birth.

[Key words] folic acid; methylenetetrahydrofolate reductase (NADPH2) ; methionine synthetase reduc-

tase;pregnancy outcome
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Rk 22 52 B BORR A m) St 1 ok A 00 A 2 R
O ER A TAES TR A4 Oy ool < g Ab R 81
H Ay RN P A IR 55 T H 7, I B AR 47 4 G 45
FRIGERCHE . I RS B UE S ] A 3] £ P 338 b i iR
PR 5 H R B2 AN @RAET A% U

I R 5 AR FB T 2009 4F 6 H S 8h 7“8 bt
i Y01 77 o 22 45 Bk P 7 R A SR T A H ) A AT B 3k
I 3t L M iR . B AT C S 7 k. Bl
T3 0 B3 AL L S ) M X A S SR IR S T
FAR R AT B S 22 5, DR Ot 3R L A 0 0 e B H b
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FTREF 2019 F 10 A% 48 5% 19 #

TIbRACR AR TAE . (8 & H 0 B 26 b Bz 48 ok
e AR HEATHRAE , SR OS2 K 3 09 101 B 6 RS b B A i, L
R R A TN — ) R S 40 UL B, SR
W RSB RS Ry BT AR D P A e e 3R el A AR
DNA,

1.2.2 BEFEFEM MTHFR $H C677T.A1298C fif
S MTRR Z K A66G i £ 1) SNP 43 R H] Taq-
man-MGB AR E A SCAL & 50 248 4] 56 [ Ap-
plied Biosystems(AB) 2 & 7= &t .

1.2.3 #O%a & PCR AWM XF 3 A7 s [\ B 32 47
PG B PCR RN, T AR EHE B L% 1. B4
N AR R AR B R 100 L, A &M R 20 ng/pL
B9 DNA ik 1. 0 pL,2 X Tagman Universal Master
Mix 5.0 pL,20X Tagman-MGB %4} 0. 5 pL, £ 8T
K 3.5 plo R 95 °C 10 min,92 ‘C 15 5,60 C
1 min, 20 NE Y1 BT 30 MEA P 1 (80
C 15 5,60 C 90 s) . I Z5 WG 7E ABI7900 AIZ¢H
E it PCRAY b 32 BURE & L b i 2 050980, R R 4 B
BRI 5 25 R I SR IR A U 25 R

1.3 Siitepabs SR A SPSS19. 0 #4447 B bk 43
B T BCFERE LU A 5 E e R R OR LECR T X R
;% H HaploView4. 2 ¥4 #t 7 Hardy-Weinberg
S Al K e B A S i K S (LD) 43 B, LA P <20, 05 g 22
SHEGIE L.

2 % R

2.1 Hardy-Weinberg F4#: 5% AW 5 Hardy-Wein-
berg V- 15 5 H A 2 B E bR A O PTSE . 25 SRR,
W g B Y P S A A IXE AR T ECE N B MTHFR
C677T.A1298C Fl MTRR A66G K&K £ 25 11 4> 1 15
DUAF A st A -, B a0 ok A TA] — o PR B AR b A B
A X AR,

2.2 EERBIBER N AW X 427 5195 5] 4
291 9 %F B 21 F A7 B DR R A SR 43 B . 5 R R T 41
MTHFR C677T.A1298C fl MTRR A66G %K £ 4
PO A, 22 R G2 L (P>0.05), L% 2,
2.3 SRR X427 FlE FIL R 291 4]
Xof 2 R AT A5 67 5 PR A3 43 T, 25 R R I MT H-
FR C677T.A1298C Fl MTRR A66G %: P £ & 1 43
e, 25 Lgit %8 X (P>0.05), L% 3,

=1 Taqman-MGB #R$tFFE L &

e ISEF A

A6 DR T 7 AL B

MTHFR C677T
MTHFR A1298C

MTRR A66G

GAAAAGCTGCGTGATGATGAAATCGLG/AJCTCCCGCAGACACCTTCTCCTTCAA
AAGAACGAAGACTTCAAAGACACTTLG/TJCTTCACTGGTCAGCTCCTCCCCCCA

AGGCAAAGGCCATCGCAGAAGAAAT[A/GITGTGAGCAAGCTGTGGTACATGGAT
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*2 MW4H MTHFR C677T MTHFR A1298C #1 MTRR A66G L M EH BT R LL B[ (%) ]

MTHFR C677T MTHFR A1298C MTRR A66G

251 n
cC CT TT AA AC cC AA AG GG

Xf B 20 427 243(56.91) 157(36.77)  27(6.32) 268(62.76) 137(32.09) 22(5.15) 175(40.98) 202(47.31) 50(11.71)

93 191 21 291 152(52.23) 116(39.86)  23(7.91) 181(62.20) 96(32.99)  14(4.8D) 102(35.05) 150(51.55) 39(13.40)

*3 4 MTHFR C677T MTHFR A1298C 1 MTRR A66G i S & EEMELLE 1 (%) ]

MTHFR C677T MTHFR A1298C MTRR A66G
251 n
C T A C A G
X B 40 427 643(75.29) 211(24.71D) 673(78.81) 181(21. 19 552(64. 64) 302(35. 36)
9o 191 21 291 420(72.16) 162(27. 84) 458(78.69) 124(21.31) 354(60. 82) 228(39.18)

2.4 MTHFR 3 {7 5 5% 780 43 A7 B o 1% Bl LB A S RA K. 2R AR EE XL
PO 96 X B HR T MO & 0 & MTHFR £ C677T (X7 =12.89,P<C0.05), W3 5, H& 7 BE R 9 43 A 5
1 A1298C B AL AT 0LA 6 Fhnl e, BfEAlsy XA, 25 A G2 L (X =10.67, P<
MWl fAAE 3 MeH G :CA (5 74.8%,TC 5 21.3%.,  0.05), L% 6,

TA 5 3.9%., MTHFR %K C677T Hl A1298C Wi{ii ®4  MTHFREE C677T # A1298C fir &
FAEREREENESAFHREL (D =1. 0,7 = EHR S (%)]
0.803), WL 4, MTHFR A1298C

MTHFR C677T
2.5 HHENZEMESAREIRGRBERE B 291 4 AA AC cC
RN R PRSS R o B %R BT cC 382(28.2) 311(23.0) 67(5.0)
GIECIR EEEAEEF@ﬁ‘a%?ﬁfzﬁﬁ)L%ﬁﬁFﬂﬁﬂ)ﬁ%ﬂuE% CT 373(27.6) 1319.7) 0(0)
ot AL HE 4T 457, & BB 7= B % MTHFR C677T 3t TT 89(6. 6) 00 0(0)

x5 M4H MTHFR C677T.MTHFR A1298C #1 MTRR A66GC EE S A SN BRI~ (%)]

, MTHFR C677T MTHFR A1298C MTRR A66G

A ! cc cT T AA AC cc AA AG GG

XfHRZH 427 243(56.91)  157(36.77) 27(6.32) 268(62.76)  137(32.09) 22(5.15) 175(40.98)  202(47.3D)  50(11.71)

N
EB/S7ias 44 21(47.73)  17(38.63) 6(13.64) 27(61.36)  16(36.37) 1(2.2D) 15(34.09)  24(54,55) 5(11. 36)
Fy= 31 11(35.48)  13(41.94) 7(22.58)" 22(70. 96) 8(25. 81) 1(3.23) 12(38.71)  16(51.61) 3(9. 68)
TR 55 36(65.45)  18(32.73) 1(1. 82) 31(56.36)  21(38.18) 3(5. 46) 16(29.09)  29(52.73) 10(18.18)
NGB 95 58(61.05)  33(34.74) 4(4. 21) 59(62.11)  27(28.42) 9(9. 47) 35(36.84)  46(48.42) 14(14. 74)
JeIk 54 23(42.59)  26(48.15) 5(9. 26) 35(64.81)  19(35.19) 0(0) 22(40.74)  27(50. 00) 5(9. 26)
JRILWTE 11 3(27.2D) 8(72.73) 0 6(54. 55) 5(45. 45) 0(0) 2(18.18) 8(72.73) 1(9. 09)
YR = A1 1 0(0) 1(100. 00) 0(0) 1(100. 00) 0(0) 0(0) 0(0) 0(0) 1¢100. 00)

" P<C0. 05, 5 X A2 L3

x6 #4H MTHFR C677T .MTHFR A1298C #1 MTRR A66GC HEE S AN AEMERSHBRE2(%)]

MTHFR C677T MTHFR A1298C MTRR A66G
Eigil] n
C T A C A G
X IR 20 427 643(75.29) 211(24.71D) 673(78.81) 181(21.19) 552(64.64) 302(35. 36)
AE:!

ARF™ 44 59(67.05) 29(32.95) 70(79.55) 18(20. 45) 54(61.36) 34(38.64)
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HFR6 M4 MTHFR C677T.MTHFR A1298C #1 MTRR A66G BERE & &4
MRENERI TR ()]
MTHFR C677T MTHFR A1298C MTRR A66G
28 51 n
C T C A G
L= 31 35(56. 45) 27(43.55)" 52(83.87) 10(16.13) 40(64.52) 22(35.48)
TINAW 55 90(81. 82) 20(18.18) 83(75.45) 27(24.55) 61(55.45) 49(44.55)
FENRFES= 95 149(78. 42) 41(21.58) 145(76. 32) 45(23.68) 116(61.05) 74(38.95)
Jedkunirs 54 72(66.67) 36(33.33) 89(82.41) 19(17.59) 71(65.74) 37(34.26)
fEILEEE 11 14(63. 64) 8(36.36) 17¢77.27) 5(22.73) 12(54. 55) 10(45. 45)
TR ME 1 1(50. 00) 1(50. 00) 2(100. 00) 000 0C0) 2(100. 00)
“:P<C0. 05, 5 X B4 LA
2.6 MTHFR B KA 5 B0 Logistic 4081 il WESES B RAEIRES R JTCAHCE., EARTEEN

PANFE A R B 5 MTHFR C677T JE DA %1 H A7 48
TP (X* =12.89,P<C0.05), LI MTHFR C677T %A
TR H AR R (CC R =1,CT M =2,TT M=3), &= N
K728 5 /F Logistic lIH 70 #r, 45 R /8 CT BIOR =
1.83,95% CI 4 0. 80~4.19(P =0. 153); TT A
OR=5.73,95%CI & 2.05~16.00(P =0.001),
3 it ®

MR RN EEERR, BT B4 E
. MERTE AR N A T B A A 3G PR Y 5-H Y
AR GEPEM IR AE R — B AL LR, 2
DNA E Ak 13 15 52 . 40 i 3 5 Je 40 88 Ko it
FEMRACHE B A Z R IL [ 2 5 T iR 1 i i
AL, Horh MTHFR O MTRR 2y 2 A 35 174 56 5 il
MTHFR #il MTRR FEFE7E [ S8 A BE o A7 76 SR A% 1 TR
Z A (SNP) , T g8 45 0] 51 2 jl 6 1 19 i 28, Of
P PR A A S A A T I R KT BRI R [ R
e & R (Hey) /K F

P4 . MTHFR Al MTRR % [ 298 28 5 £ i
AEERFEAR G, B BESEIE S B SE MTHER 677C>T
il MTRR 66 A>>G i 1i 2 M JE 710Uk A4 bl 4245
Y fa B RN, LT %Nl ad Meta 40 #r . 45 1
MTHER 677C>T 2 251 /2 56 K PO Ik & 2E 1 s
B2, WU %M Meta 40 7 45 5 2 01, 7 91 10 4 3%
M MTHFR 3K 677T {37 5 45 {7 3 DK 3% i J (G 25 &
HE £ KU (OR = 1. 75,95 % CI ;1. 084~2. 824, P =
0.022), MTHFR &K C677T {3 /5 £ 5 A& N 1R
i = Ko HoA5 FiE AR B 4 AR OC 1 MTHER A1298C
MTRR F K A66G i s 55 i ] T~ 38 i 52 0 1fi 3¢ Hey
KV T ] 42 5 o) N ARAR . A IF 5% 78 3 47 A0 G 43 A
P14 B A A, S R T 3K — a5, BIZE DL B R T E I 0 L i
MR A S I 2 B S5O R IRES R B b, P4
MTHFR C677T B 28 i, 2RI G ¥ X
(P>>0.05), W] 7Y 5 5 #8178 10 2 it - R AR 35 2k

B

JE BN R IR S R B2 R AT B R 4y, & B
A4 MTHFR C677T 3 [H £ &M 5 % B 41 b
B ERA G E L (P<C0.05) 3% 5 B4 M5 IR
TEASTR] I 5 5 AR B 5T FEA AN L Sh AL
T ik — R iz X AR MTHFR &K C677T fi
MR R Z R ECR, NI ST T Logistic 4
Hro &M TT H OR=5.73,95%CI N 2. 05~16. 00
(P<<0.05) , RMATIME AT F R EH LM C677T TT
RS BOR R B AUR PR 2R R AR 7 1 XU SR
BFAE R 5. 73 % R A T IR IR I2 9T, G
P 7 i PR 1 Bl o 155 O, » - i FAE R S 1 o 1 R R A L

UL Ab (B A5 1 700 2 7 b A tHE AL R B K
o D o R 1 bt A7 R T A B R M ) 5
FVA T 55 1 B & 7 26 08 ST M. FE — TR FEAR /Y
5T st ¥ 48 Hh L P JEORT % <otk C677T i TT B
AR ST o )0 3 i N S i 311 [ 8 TS P2
A T R I A A RS [ B MR
A5 38 25 43 Bt K BR PG R S A R 10 %2 ) MTHEFR
FER CO7TT o TT JER R R A 6. 32% ik T 3Cilik
B oo O T (12, 9% FE M e R
(18.8%) AR I A& (16.5%) ., 3 3 4 /% ™
(10.9%) Ik R+ FIE (14, 6 %), & T 8 74k
(5. 1Y) IR BE RS (5. 0%0) , R S B
MTHFR F K A1298C o 55 LAY C & o7 3 P AT 8 A
Jb 3 g 4 R 3z i T v R gL AR DL L B X L T
PIE A R jE MTHFR,MTRR 13 R £ &4
AT AT AR A3 A BAT RO 5

% SCIE B F JE X PG S #5810 20 MTHFR
A MTRR 5 H 2 55 A R IRES 5 X R, v]
TR VG 5 I T RO 4 £ A A ) R TR 3 A R R
RTRREEIRSS R S AR R, TR R =
55 TAEE R IA T AR 1 BBl 7= 1 004 i 9 20 H 2 e B
1 %A . ARASHIE 5K ) B A7 72 R 2 Qi FEAS LA/, 6
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